Transversus abdominis plane (TAP) block is a promising new regional anaesthetic technique with a potential for wide application. As well as the original landmark technique, an ultrasound-guided posterior TAP block and oblique subcostal TAP block have subsequently been described, all with a low complication rate 1-3 . The indications for use of TAP block perioperatively as part of a balanced anaesthetic technique are expanding. However, its role in the intensive care setting has not been previously described.
Transversus abdominis plane (TAP) block is a promising new regional anaesthetic technique with a potential for wide application. As well as the original landmark technique, an ultrasound-guided posterior TAP block and oblique subcostal TAP block have subsequently been described, all with a low complication rate [1] [2] [3] . The indications for use of TAP block perioperatively as part of a balanced anaesthetic technique are expanding. However, its role in the intensive care setting has not been previously described.
We describe three patients in whom TAP blocks were used in our intensive care unit (ICU) to provide effective analgesia and facilitate chest physiotherapy. The blocks were performed under local anaesthesia and were well tolerated by the patients. A total of 2 mg/kg of 0.375% bupivacaine was used in each patient. No complications were observed. The analgesia provided by the block lasted between 16 to 24 hours.
CASE HISTORIES

Case 1
A 67-year-old man underwent an upper midline laparotomy for duodenal perforation with significant peritoneal soiling. His past medical history included moderate chronic obstructive airway disease and severe rheumatoid arthritis. The patient had a raised white cell count, deranged coagulation and impaired renal function. In view of the deranged coagulation, an epidural was not used. He received intravenous morphine 10 mg during surgery. At the end of the procedure he was extubated and transferred to our ICU. On arrival, his visual analogue scale pain scores were 4/10 at rest and 7/10 on coughing. After informed consent, bilateral oblique subcostal TAP blocks were performed. His visual analogue scale scores dramatically improved to 0/10 at rest and 2/10 on coughing. His patient-controlled analgesia morphine consumption was only 5 mg and 25 mg for the following 24 hour and 48 hour periods respectively. He was able to undergo effective chest physiotherapy and was discharged from the ICU on day three.
Case 2
A 41-year-old previously fit female was admitted to our ICU following emergency laparotomy for sigmoid perforation with gross faecal peritoneal soiling. The surgical wound extended from 5 cm above the umbilicus to the symphysis pubis. On admission her chest X-ray showed bilateral pleural effusions with underlying pulmonary consolidation. She was invasively ventilated overnight and required a
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We present three patients admitted to the intensive care unit following major intra-abdominal surgery who underwent ultrasound guided transversus abdominis plane (TAP) block for postoperative analgesia. In two patients, epidural analgesia was relatively contraindicated. In the third patient, the TAP block was used to provide rescue analgesia in the setting of an ineffective epidural. We found that the TAP blocks provided satisfactory analgesia and appeared to enhance recovery by reducing morphine requirements and avoiding opioid-related side-effects. We put forward a case for more frequent use of this simple and safe technique in the intensive care setting.
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Anaesthesia and Intensive Care, Vol. 37, No. 4, July 2009 noradrenaline infusion to maintain an adequate blood pressure. The next day she received an ultrasound-guided bilateral posterior TAP block and rectus sheath block (combined blocks) and the morphine infusion was ceased. She was extubated within 20 hours of surgery. Her pain scores post extubation were 2/10 at rest and 4/10 on coughing. She was then commenced on a morphine patientcontrolled analgesia device and used 25 mg in the first 24 hours. She initially tolerated active chest physiotherapy and was able to clear her respiratory secretions effectively. However, on day two her pain scores increased substantially (8/10 at rest and 10/10 on coughing) and she was finding it difficult to cough. She was given a second set of combined blocks, which reduced her pain scores (1/10 and 3/10) and allowed her to undergo chest physiotherapy again. Her total 48 hour morphine consumption was 60 mg. She was discharged from the ICU on day six.
Case 3
A 28-year-old man was admitted to the ICU following left orchidectomy and pelvic lymph node dissection for metastatic testicular cancer. As the patient had a large thrombus in the inferior vena cava, a filter was inserted into the inferior vena cava before surgery. The patient had a thoracic epidural placed prior to induction of anaesthesia and was extubated at the end of the surgery. There were four incisions on the anterior abdominal wall: two subcostal incisions, one upper midline incision and a long horizontal suprapubic incision for orchidectomy. On day one the epidural block was ineffective in controlling his pain. The addition of morphine patient-controlled analgesia helped to control his pain at rest, but his visual analogue scale score on coughing was 8/10. On day two, the pain scores increased both at rest and on coughing (7/10 and 10/10). After discussing the options with the patient, a bilateral oblique subcostal TAP block and a left posterior TAP block were performed and the epidural infusion was discontinued. The pain scores improved significantly (0/10 and 4/10) and the epidural catheter was removed. Following the TAP blocks, the patient's 24-hour morphine consumption fell by 60% and he was able to undergo effective chest physiotherapy. He was discharged from the ICU on day four.
DISCUSSION
Effective analgesia has been shown to reduce the postoperative stress response and accelerate recovery from surgery 4 . Epidural techniques can provide excellent analgesia but do not reduce postoperative mortality 5 . The complications of epidurals are rare but potentially catastrophic (epidural haematoma and abscess). Therefore, there has been an increasing need to find effective analgesic techniques that have lower risks. Adequate analgesia can facilitate effective chest physiotherapy and earlier extubation, which may play a role in reducing postoperative respiratory complications. The use of sensory block of the anterior abdominal wall with local anaesthesia for postoperative analgesia is an attractive option, because of its simplicity, safety and low cost.
Patients admitted to the intensive care unit after emergency abdominal surgery often have inadequate analgesia as many of them are not suitable for epidural analgesia, either because of underlying sepsis or altered coagulation profile. A suboptimal block can also be distressing. Opioid-based analgesic regimens can provide satisfactory analgesia, but in large doses may be associated with adverse effects including sedation, respiratory depression, paralytic ileus and nausea and vomiting. These effects can retard recovery in ICU patients, many of whom have deranged liver and renal function. Non-steroidal anti-inflammatory drugs are also often relatively contraindicated in these patients.
The TAP block is a new regional anaesthetic technique that blocks the abdominal neural afferents by introducing local anaesthetic into the neurofascial plane between the internal oblique and the transversus abdominis muscles. McDonnell et al described the block using a landmark technique 1 . Hebbard et al subsequently described an ultrasoundguided technique for the TAP block which they named the posterior TAP block 2 . The posterior TAP block is effective in patients undergoing lower midline laparotomy. Hebbard also described the oblique subcostal TAP block for providing analgesia for surgery on the upper abdomen 3 . The rectus sheath block, first described in 1899, is simple to perform and has been used to provide analgesia for surgery involving midline incisions around the umbilicus 6 . Ultrasound guidance makes it possible to perform the rectus sheath block at virtually any level in the midline where the rectus muscle can be visualised 7 .
In patients undergoing laparotomy involving a midline incision extending from 3 to 5 cm above the umbilicus to the pubic symphysis, the posterior TAP block alone may not be effective in blocking all segments 8, 9 . The authors have used a combination of an ultrasound guided bilateral posterior TAP block with a rectus sheath block (i.e. a combined block) for such incisions.
In Case 1, the gold standard for providing analgesia would have been a working thoracic epidural, but deranged coagulation precluded its placement. This patient had a high risk for early postoperative respiratory failure resulting from basal atelectasis caused by pain and inability to clear secretions on a background of chronic obstructive airway disease. The analgesia produced by the oblique subcostal TAP block may have played a role in the patient's clinical recovery and early discharge from ICU.
In Case 2, serial TAP blocks combined with a rectus sheath block were used to provide effective analgesia and facilitate chest physiotherapy. An epidural was relatively contraindicated due to the extent of the peritoneal sepsis.
In Case 3, multiple TAP blocks were used as rescue analgesia when an epidural was ineffective. This rescue analgesia also facilitated the early removal of the epidural catheter, which was necessary prior to the institution of therapeutic anticoagulation and removal of the inferior vena cava filter.
Currently there are no clinical trials reported on oblique subcostal TAP block. Studies looking at posterior TAP block have demonstrated reduced postoperative morphine consumption and improved pain scores at rest and on movement in patients undergoing lower midline laparotomy and caesarean section. The duration of morphine-sparing effect after a single shot injection into the transversus abdominis plane has been reported to range from 24 to 36 hours 10, 11 . These features of the TAP block may aid the recovery of patients admitted to the ICU after emergency major abdominal surgery. By substantially reducing morphine consumption and providing dynamic analgesia, TAP block could play a role in enhancing recovery in patients admitted to the ICU.
These case reports demonstrate that in situations where epidural analgesia is either contraindicated or ineffective, TAP blocks may be an effective alternative.
